The Stata Journal publishes reviewed papers together with shorter notes or comments, regular columns, book reviews, and other material of interest to Stata users. Examples of the types of papers include 1) expository papers that link the use of Stata commands or programs to associated principles, such as those that will serve as tutorials for users first encountering a new field of statistics or a major new technique; 2) papers that go "beyond the Stata manual" in explaining key features or uses of Stata that are of interest to intermediate or advanced users of Stata; 3) papers that discuss new commands or Stata programs of interest either to a wide spectrum of users (e.g., in data management or graphics) or to some large segment of Stata users (e.g., in survey statistics, survival analysis, panel analysis, or limited dependent variable modeling); 4) papers analyzing the statistical properties of new or existing estimators and tests in Stata; 5) papers that could be of interest or usefulness to researchers, especially in fields that are of practical importance but are not often included in texts or other journals, such as the use of Stata in managing datasets, especially large datasets, with advice from hard-won experience; and 6) papers of interest to those who teach, including Stata with topics such as extended examples of techniques and interpretation of results, simulations of statistical concepts, and overviews of subject areas. Granger-type causality is quite common in financial economics research as well as other disciplines. Geweke-type causality, however, has not received this kind of research attention.
1 We think that this is due to the lack of econometric software coverage of Geweke-type causality. Our suggested command, gwke82, is intended to fill this void.
While the Geweke (1982) method applies to any vector-valued linear function, the intuition behind the technique can be more easily seen for a system of two random variables that can be estimated using the standard vector autoregression methodology:
If all the coefficients for the lags of x (H 2 ) are statistically significant, then it is said that "x Granger-causes y". Such estimation, however, potentially leaves a lot of correlation between x and y unexploited. Specifically, if y t is correlated with x t after controlling for their lags, then there is instantaneous correlation left between them. This is the basis of the Geweke (1982) measure of instantaneous feedback. Geweke proposed that the variance-covariance matrix of residuals from the vector autoregression estimation be used to estimate the linear feedback between y to x and x to y, and the instantaneous linear feedback between x and y.
If x does not Granger-cause y, then (4) can be rewritten as (2). If y does not Grangercause x, then (3) can be rewritten as (1). Comparing (1) and (3), then, gives us an estimate of the impact of y on x. Specifically, Geweke (1982) proposed the following as measures of linear feedback:
where |Υ| = Σ 2 C C T 2 and C = cov(u 2t , v 2t ). F X→Y and F Y →X are the Granger-type causation F statistics. n is the number of observations for the unrestricted estimations. F X×Y is the measure of instantaneous causation (instantaneous feedback). F X,Y is the measure of total feedback between x and y. F X,Y also equals to F X→Y +F Y →X +F X×Y . Geweke showed that the measures above are asymptotically distributed as F distributions. He also proved that (7), (8), and (9) are equal, implying that instantaneous causality can be verified directly by comparing (5) with (3) and (6) with (4), or indirectly by using the variance-covariance matrix of (3) and (4). Computationally, the gwke82 command uses (7) for instantaneous causality.
Geweke generalized the above results to include vector-valued functions (so that the measures are asymptotically chi-squared) and allowed for more than two endogenous variables and also for the inclusion of exogenous variables. The gwke82 command does not allow for vector-valued functions, but it does allow for exogenous variables and more than two endogenous variables. The estimation reveals that dln inc Granger-causes dln cons~p. There is evidence of instantaneous feedback between dlin inv and dln cons~p, and between dln inc and dln cons~p. The total correlation between dln inc and dln cons~p is statistically significant.
The causality statistics and corresponding p-values reported after the gwke82 command are also saved as return matrices.
. return list matrices: r(total_P) : 3 x 3 r(total) : 3 x 3 r(geweke_P) : 3 x 3 r(geweke) : 3 x 3 r(granger_P) : 3 x 3 r(granger) : 3 x 3
The detail option stores all estimation results. These stored estimations can be accessed with the estimates dir command. . estimates restore unrestricted_1_2 (results unrestricted_1_2 are active now) . ereturn list scalars: e(ic) = 0 e(k_eq) = 2 e(dfk2_adj) = 73 e(ll) = 349.9775201862861 e(rank) = 14 (output omitted ) e(k) = 14 e(N) = 73 macros: e(properties) : "b V" e(eqnames) : "dln_inv dln_inc" e(depvar) : "dln_inv dln_inc" (output omitted ) e(cmd) : "sureg" e(_estimates_name) : "unrestricted_1_2" matrices: e(b) : 1 x 14 e(V) : 14 x 14 e(Sigma) : 2 x 2
